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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June 
30, 2004 has been entered. 

Response to Amendment 

2. Applicants' amendment filed June 30, 2004, has been entered and made of 
record. 

3. Applicants' arguments have been fully considered but they are moot in view of 
new grounds of rejection. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject nnatter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-4 and 8-15 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki et al., (hereinafter Suzuki), (U.S. 5,862,257) in view of Silver 
et al., (hereinafter Silver), (U.S. 6,408,109). 



Application/Control Number: 09/408,366 Page 3 

Art Unit: 2623 

Regarding Clainn 1, Suzuki discloses an innage processor which processes 
grayscale image data on density levels of pixels, comprising: 

an edge judgment circuit which discriminates an edge direction of a target pixel 
from the density level of the target pixel and adjacent pixels thereof based upon the 
grayscale image data (Column 3, Lines 6-14; Column 6, Lines 12-25; Figures 41E-41F 
and,42; Column 18, Lines 42-55; Column 19, Lines 27-67); and 

a density level determining circuit which determines grayscale density levels in a 
plurality of sub-pixels in the target pixel, where the target pixel is divided into the sub- 
pixels, in accordance with the density level of the target pixel and the edge direction of 
the target pixel discriminated by the edge judgment circuit (Figures 2A-2B, 3A-3B, 4A- 
4D and 5; Column 5, Lines 1-67, particularly, Lines 13-24 and 41-52). 

Suzuki does not explicitly disclose discriminating an edge direction of a target 
pixel from the differences in density level between the target pixel and adjacent pixels. 

Edge detection based on the difference of the intensities of the adjacent pixels is 
well known in the art as disclosed by Silver. 

Silver et al disclose an apparatus for detecting and sub-pixel location of edges in 
digital images comprising discriminating an edge direction of a target pixel from 
differences in density level between the target pixel and adjacent pixels thereof based 
upon the grayscale image data (Figures 1A-1D; Column 6, Lines 1-63, in particular 
Lines 30-39). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Suzuki's invention according to the teachings of Silver to 
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discriminate edge direction of a target pixel from differences in density level between 
the target pixel and adjacent pixels thereof based upon the grayscale image data 
because it is a conventional methodology routinely implemented in the art based on the 
fact that the components of image gradient in a given direction (differences in density 
level) is the first derivative of image brightness (Silver et al; Column 6, Lines 21-29). 

Regarding Claim 2, Suzuki further discloses the image processor according to 
Claim 1 , wherein the density level determining circuit comprises: 

a density controller circuit which sets density-level setting parameters for each of 
the sub-pixels in the target pixel in accordance with the edge direction of the target pixel 
discriminated by said edge judgment circuit (Figures 9-15, Controller 200; Column 5, 
Lines 1-53; Column 7, Lines 25-52); and 

a density-level setter circuit which sets the density level of each of the plurality of 
sub-pixels in the target pixel based upon the density level of the target pixel by using the 
parameters set by said density controller circuit (Figures 9-15, Controller 200; Column 
5, Lines 1-53; Column 7, Lines 54-67, Column 8, Lines 1-6). 

Regarding Claim 3, Suzuki does not explicitly disclose the image processor 
according to Claim 1 , wherein said edge judgment circuit discriminates a first edge 
which represents that an edge of a character image exists in a first direction relative to 
the target pixel, a second edge which represents that an edge of a character image 
exists in a second direction opposite to the first direction relative to the target pixel, and 
a narrow edge which represents that a character image exists at a center of the target 
pixel 



Application/Control Number: 09/408,366 Page 5 

Art Unit: 2623 

Silver discloses the image processor according to Claim 1, wherein said edge 
judgment circuit discriminates a first edge which represents that an edge of a character 
image exists in a first direction relative to the target pixel, a second edge which 
represents that an edge of a character image exists in a second direction opposite to 
the first direction relative to the target pixel, and a narrow edge which represents that a 
character image exists at a center of the target pixel (Figures 3A-3C; Column 3, Lines 
56-67, Column 4, Lines 1-2; Column 12, Lines 22-56). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Suzuki's invention according to the teachings of Silver to 
discriminate edges in different directions because it is a conventional methodology 
routinely implemented in the art based on the fact that edges in a digital image are the 
components of image gradient in a given direction (differences in density level) obtained 
from the first derivative of image brightness (Silver et al; Column 6, Lines 21-29). 

Regarding Claim 4, Suzuki does not explicitly disclose the image processor 
according to Claim 1 , wherein said edge judgment circuit cancels the discriminated 
edge direction when the density level of a pixel adjacent to the target pixel in the edge 
direction is larger than a threshold value. 

Silver discloses an apparatus for detecting and sub-pixel location of edges in 
digital images comprising an edge-direction detecting circuit that cancels the 
discriminated edge direction when the density level of a pixel adjacent to the target pixel 
in the edge direction is larger than a threshold value (Figures 4A-C, 5 and 6; Column 
13. Lines 54-67, Column 14. Column 15, Lines 1-30; Tables 3-5). 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Suzuki's invention according to the teachings of Silver to 
cancel the discriminated edge direction when the density level of a pixel adjacent to the 
target pixel in the edge direction is larger than a threshold value because it will enhance 
the direction of the extracted edge by increasing the accuracy of detection which will in 
turn result in improving the quality of the detected edges. 

Regarding Claim 8, Suzuki does not explicitly disclose the image processor 
according to Claim 1, further comprising an edge judgment correction circuit connected 
to said edge judgment circuit and corrects the edge direction when the edge direction 
discriminated by said edge judgment circuit is not appropriate. 

Silver discloses an apparatus for detecting and sub-pixel location of edges in 
digital images comprising an edge judgment correction circuit connected to the edge 
judgment circuit and corrects the edge direction when the edge direction discriminated 
by the edge judgment circuit is not appropriate (Column 3, Lines 19-36). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Suzuki*s invention according to the teachings of Silver to 
incorporate further limitations of Claim 8 because it will enhance the extracted edge 
direction and improve the quality of the detected edges. 

With regards to Claim 9, arguments analogous to those presented for Claim 2 
are applicable to Claim 9. 
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Regarding Claim 1 0, Suzuki does not disclose utilizing filtering operation for 
smoothing image data incorporating a specific filtering process. 

Silver discloses smoothing on image data of the pixel, on which the edge 
judgment circuit discriminates an edge, by using an asymmetric filter having the target 
pixel at a center thereof (Figures 1 A-1 D; Column 6, Lines 30-63). 

It would have been obvious to a person of ordinary skill In the art at the time the 
Invention was made to modify Suzuki's Invention according to the teachings of Silver to 
perform further limitations recited in Claim 10 because it is a conventional methodology 
routinely implemented in the art as a enhancement preprocessing step to attenuate high 
frequency details of the image. 

With regards to Claim 1 1 , arguments analogous to those presented for Claim 2 
are applicable to Claim 1 1 . 

Regarding Claim 12, Silver further discloses the image processor according to 
Claim 10, wherein said filter is asymmetrical with respect to a direction perpendicular to 
which a pixel is divided into sub-pixels (Figures 1A-1D; Column 6, Lines 30-63). 

Regarding Claim 1 3, Silver further discloses the image processor according to 
Claim 10. wherein said smoothing circuit comprises a plurality of filters and selects one 
of them for smoothing (Figures 1A-1D; Column 6, Lines 30-63). 

Regarding Claim 14, Silver further discloses the image processor according to 
Claim 10, wherein said smoothing circuit comprises a plurality of filters and selects one 
of the filters which provides a minimum density level of the target pixel after the 
smoothing carried by the filters (Figures 1C-1D; Column 6, Lines 51-63). 
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Regarding Clainn 15, arguments analogous to those presented for Claim 1 are 
applicable to Claim 15. 

With regards to Claim 17, arguments analogous to those presented for Claim 8 
are applicable to Claim 17. 

With regards to Claim 18, arguments analogous to those presented for Claim 10 
are applicable to Claim 18. 

Regarding Claim 19, arguments analogous to those presented for Claims 1 and 2 
are applicable to Claim 19. 

Regarding Claim 20, arguments analogous to those presented for Claims 1 and 4 
are applicable to Claim 20. 

Allowable Subject Matter 

6. Claims 5-7 and 16 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 5 of the instant invention recites the image processor according to Claim 1 , 
further comprising: 

a line width judgment circuit, which determines a width of a line including the 
target pixel; 

a smoothing circuit which performs smoothing on the image data of the target 
pixel and the adjacent pixels thereof in accordance to the line width determined by said 
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line width judgment circuit and outputs the image data of the target pixel which have 
been smoothed; 

wherein the density level determining circuit deternnines the density levels in the 
plurality of sub-pixels in accordance with the density level of the target pixel subjected to 
smoothing by said smoothing circuit and the edge direction of the target pixel 
discriminated by the edge judgment circuit. 

Claims 6 and 7 depend on Claim 5, and are therefore allowable. 

Claim 16 recites analogous allowable subject matter as Claim 5, and is therefore 
allowable. 

The features identified are neither discussed nor suggested by the prior arts of 
record. 

Other prior art cited 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent 5,341 ,153 to Benzschawel et al.; 
U.S. Patent 6,597,363 to Duluk et al. 

Contact Information 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mehrdad Dastouri whose telephone number is (703) 
305-2438. The examiner can normally be reached on Monday to Friday from 8:00 a.m. 
to 4:30 p.m.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on (703) 308-6604, The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Mehrdad Dastouri 
Primary Examiner 
Group Art Unit 2623 
December 6, 2004 
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